In recent decades, capital account liberalization in emerging economies has often been followed by a surge in capital inflows, despite the presence of severe informational asymmetries for foreign lenders. Empirical studies have shown that in emerging economies financial liberalization has led to an increase in consumption volatility (also relative to output). I use a small open economy model where foreign lending to households is constrained by an endogenous borrowing limit. Borrowing is secured by collateral in the form of durable investment whose accumulation is subject to adjustment costs. This economy is able to replicate the aforementioned stylized fact in response to various shocks (productivity, foreign demand and government expenditure). I find that financial liberalization reduces welfare since it increases the volatility of consumption and employment.
Introduction
It is well documented that since the mid-1980s there has been a surge in capital flows toward emerging economies and that several developing countries have undertaken reforms to remove capital controls 1 . This occurred despite the fact that financial markets in emerging countries are not yet well developed and that still severe informational asymmetries characterize foreign lending.
Empirical evidence also shows that, contrary to conventional wisdom, for emerging countries the increase in capital flows has induced an increase in consumption volatility (even relative to that of output). This is the opposite of what we observe for industrialized economies where financial integration is typically associated with an increase in consumption smoothing possibilities. Since consumption volatility has a direct impact on agents' utility we should conjecture that financial liberalization produced welfare detrimental effects in emerging market economies.
To account for the aforementioned stylized facts and to evaluate the welfare effects of capital account liberalization I use a small open economy model where risk averse agents finance consumption and investment in durable goods with foreign lending which is constrained by an endogenous borrowing limit. Accumulable durable investment plays the role of collateral and can be seized by foreign lenders in the event of default. The main assumptions embedded in the model respond to the need of reproducing the conditions characterizing emerging market economies. Those countries are small open economies which are characterized by frictions in the financial markets and have undergone a wave of financial liberalization. The latter dimension is captured in the present model by the parameter characterizing the sensitivity of foreign lending to the value of collateral (a higher value of this parameter relaxes the limit to foreign borrowing).
I study the quantitative properties of this model economy in response to a variety of shocks: productivity, government expenditure and foreign demand shocks. Productivity and government expenditure shocks are introduced since they are typically considered as a main source of business cycle fluctuations. Foreign demand shocks are regarded in the literature as an important source of business cycle fluctuations mostly for emerging market economies 2 . Government expenditure shocks play the role of demand shocks.
Consistently with empirical evidence I find that an increase in financial liberalization increases consumption volatility in response to shocks even relative to that of output. This is so since an increase in the sensitivity of foreign lending to the value of collateral has a twofold effect. Consider a shocks which boosts the economy and increases demand. First, a higher degree of financial liberalization, by relaxing the borrowing limit, induces a positive wealth effect. Indeed higher availability of foreign lending allows for a bigger increase in the demand for both durable and nondurable goods. Secondly, when an additional unit of collateral becomes available the shadow value of relaxing the liability constraint is higher the bigger the sensitivity of foreign lending to collateral. This is a distortion effect which tends to decrease the current value of durable goods relative to that of non-durable goods and induces agents to substitute durable investment with consumption.
I finally consider the welfare consequences of financial liberalization and find that it is welfare detrimental in an economy with imperfect risk sharing. This is so since financial liberalization increases both consumption and employment volatility thereby reducing the welfare of risk averse agents. A crucial feature of the welfare analysis is the use of second order approximated solutions which allow 3 to account for the effects of stochastic volatility both on first and second moments of the variables that enter agents' utility.
The rest of the paper is divided as follows. Section 2 presents related literature and empirical evidence. Section 3 presents the model and calibration. Section 4 presents the results. Section 5 concludes.
Empirical Evidence and Related Literature
It is well documented that in the last two decades emerging market economies have undertaken reforms that favoured financial integration and that there has been an increase in capital flows toward those countries (see Lane and Milesi-Ferretti Conventional wisdom suggests that financial integration increases consumption smoothing and reduces macroeconomic volatility through an increase in risk sharing possibilities. To this purpose several empirical studies have analyzed the impact of an increase in capital flows on macroeconomic volatility for emerging market economies. Contrary to what expected Gavin and Hausmann (1996) and O'Donnell (2001) find a positive link between capital flows and output volatility for emerging market economies. They argue that financial integration increases risk sharing possibility (hence reduces macroeconomic volatility) only in countries with well developed financial markets, while it increases vulnerability to foreign shocks in the opposite case. While several empirical studies agree on the positive link between financial openness and macroeconomic volatility, a large part of the theoretical literature fails to account for aforementioned observation. Most of the theoretical contributions focusing on the relation between financial integration and macroeconomic volatility have analyzed the case of industrialized countries and concluded that financial openness tends to decrease consumption volatility (see Mendoza (1994) and Baxter and Crucini (1995) ) since it increases risk sharing possibilities. Some theoretical studies have shown that the impact of financial openness on macroeconomic volatility depends the source of shocks, fiscal versus monetary shocks (see Obstfeld and Rogoff (1995) , Sutherland (1996) ), while others (Heatcote and Perri (2005) and Faia (2003) ) have shown that financial openness tends to decrease international co-movements in business cycles.
More recently Levchenko (2005) uses a framework with limited commitment as in Kocherlacota (1996) and shows that domestic risk sharing arrangements might deteriorate in face of financial integration. He finds that in this case individual consumption might become more volatile but aggregate consumption volatility will nevertheless decrease, a result which is still in contrast with empirical predictions.
In the present paper we propose a simple framework which combines financial frictions and capital account liberalization and tries to reconcile empirical evidence with theoretical predictions. constrained small open economy is justified by the inability of foreign lenders to implement perfect monitoring of the investment activity. Under those circumstances the tightness of the borrowing limit depends on the degree of information asymmetry, of financial market integration and of debt repossession ability which in turn depends upon legal and institutional arrangements. The production sector of this economy is characterized by final good firms who produce with a linear production technology using labor.
Domestic Households
Let s t = {s 0 , ....s t } denote the history of events up to date t, where s t denotes the event realization
at date t. The date 0 probability of observing history s t is given by ρ t . The initial state s 0 is given so that ρ(s 0 ) = 1. Henceforth, and for the sake of simplifying the notation, let's define
ρ(s t+1 |s t ) as the mathematical expectations over all possible states of nature conditional on history s t .
Agents maximize the following expected discounted sum of utilities:
where N t denotes total labour hours, consumption:
is given by a Dixit-Stiglitz consumption aggregator of domestic and imported goods (with η being the intratemporal elasticity) and
) where D t is the real value of the stock of a durable good which is hold in positive amount for it generates utility, X t is investment in durable goods, δ is the depreciation rate and the function ψ 2 (
) represents an adjustment cost function. The period utility function is separable in each of its argument. After defining s t = P F,t P H,t , optimal demands for domestic and imported goods imply the following relation:
The household receives at the beginning of time t a labor income of W t N t , where W t is the nominal wage. Agents can borrow and lend in the world market at an interest rate R (which is assumed time invariant for simplicity). I denote by B t the real amount (denominated in units of domestic consumption) of the net foreign asset position. Agents can also buy and sell durables, D t , in an internal competitive market. The price of durable in terms of consumption goods is denoted
The sequence of budget constraints in real terms reads as follows:
The crucial assumption in this model is that agents face borrowing constraints on the world market. As the foreign lenders are not able to fully repossess their funding, debt and its services are guaranteed as repayable up to a certain fraction of the value of the collateral (limited liability constraint). The collateral corresponds to the future value of the durable good Z t+1 D t , where Z is the price of the durable good. To formalize this idea I assume that domestic households face the following period-by-period endogenous borrowing constraint on debt:
where:
is the fraction of the future value of the collateral that is guaranteed to be repaid. Hence Ω reflects the degree of information asymmetry, of financial market integration and of debt repossession ability of foreign lenders which in turn depends upon legal and institutional arrangements. Since
increasing Ω allows to relax the borrowing limit and to increase the availability of foreign lending, I will assume that higher degree of financial liberalization is associated with higher value of Ω.
Notice that domestic households face limited liability but not a risk of defaulting on the debt. This implies that the borrowing constraint always holds with equality. To ensure this it is enough to assume that β < R −1 .
Households choose the set of processes {C t , N t , B t+1 , D t+1 } ∞ t=0 taking as given the set of processes {P t , W t , R, Z t } ∞ t=0 and the initial wealth B 0 , D 0 so as to maximize (1) subject to (4) and (5). Let's define λ t as the Lagrange multipliers on constraint (5). The following optimality conditions must hold:
Equation (6) gives the optimal choice of labor supply. Equation (7) gives the price of the foreign asset. Equation (8) (1 + ψ(
¾ , the expected marginal utility of one unit of consumption postponed into the future, β(1 − δ) E t {Z t+1 U c,t+1 } , and, for an additional unit of collateral has become available, the shadow value of relaxing the liability constraint, Z t+1 Ωλ t . The last equation, (9) , gives the asset price.
A few comments are worth on the distortions induced by the endogenous borrowing limit and on the effects of varying Ω. First, as it stands clear from equation (7) a binding borrowing constraint (which implies a positive λ t ) induces a intratemporal distortion in the value of consumption between two different dates. By defining R c t =
Et{U c,t+1 } as the households' intratemporal price of consumption, when (5) binds, households face the following endogenous finance premium 4 :
This implies that it is now more costly and that a higher premium is required to perform a shift in consumption between two different dates. An increase in the parameter Ω, by relaxing the borrowing limit, reduces the responsiveness of the lagrange multiplier, λ t ,to exogenous shocks, therefore reducing the size of the finance premium.
Secondly, as it stands clear from equation (8) dates. An increase in the paramter Ω has both a direct and an indirect impact on the distortion.
The direct impact comes form the fact that the size of the distortion itself depends in Ω.The indirect impact comes from the fact a higher value of Ω, by relaxing the borrowing limit, reduces the size of λ t , which enters the distortion as well. Even in this case the distortion has an impact on the finance premium of durable investment and in turn on the volatility of the durable price.
Domestic Firms
There is a continuum of competitive firms in the domestic economy each producing an homogenous final good which is linearly allocated to perishable and durable good. Each firm produces according to the following production function:
The cost minimizing choice of labor input implies:
Open Economy Relations
Under the small open economy assumptions we set P * F,t = P * t .Furthermore I assume that the law of one pice holds continuously so that P * H,t = e t P * H,t and P * F,t = e t P * F,t where e t is the nominal exchange rate. Foreign demand of home produced goods is modelled as follows:
Applying the law of one price and substituting the definition of terms of trade we obtain:
and where C * t = Y * t . Foreign output is taken as exogenous by domestic residents and takes the following autoregressive process:
Equilibrium Conditions
Aggregate bonds are in negative net supply and must satisfy the following conditions:
By substituting the real wage in the budget constraint of the domestic household using firms' optimality conditions we obtain an equation that links net debt accumulation to net exports as follows:
denotes investment in durable goods. Equation (16) describes the current account dynamic which in this economy is governed by the accumulation of foreign debt.
The resource constraint in this economy reads as follows:
Calibration
Preferences. Time is measured in quarters. To ensure that the borrowing constraint is always biding I assume that β < R −1 t , therefore I set β = 0.96 5 . Utility is modeled as follows:
The parameter σ is set equal to 2 as in Schmitt-Grohe and Uribe (2003) and in most models of small open economies for emerging markets. The parameter τ is set equal to 3 since it is assumed that 1/3 of the time is spent working. The parameter γ is set equal to 2 implying that preferences over durables exhibit a somewhat lower intertemporal substitution elasticity than the logarithmic case; this value falls within the range estimated by the empirical literature.
Technology. Consistently with Erceg and Levin (2002) I set ψ = 600. The quarterly depreciation rate of the durable stock is set to δ = 0.025; this value is consistent with a specification of the durable investment which includes both consumer durables and residential investment. I set the baseline parameter that defines the tightness of the endogenous borrowing limit so as to induce a steady state debt to equity (leverage) ratio of 0.4. Following Backus, Kehoe and Kydland (1995) the elasticity of substitution between home and foreign consumption, η, is set to 1.5. Finally the share of home consumption good, α, is chosen such that the steady state sum of exports and imports is 40 percent of output.
Stochastic processes. Following Prescott (1986) and McCallum and Nelson (1999) the standard deviation of the productivity shock is set to 0.007 and its persistence is set to 0.95 6 . To determine 5 We focus on the case in which the collateral constraint binds since the dynamic of the model in the opposite case would look exactly as the one that characterize a standard RBC model with endogenous labor supply and trade in imperfectly substitutable goods. 6 There is little consensus about the statistical properties of the productivity shock in emerging market economies. For example Senhadji (1997) , Mendoza and Smith (2006) and Mendoza (2006) choose (different) values for the variance and the persistence of TFP which allow to reproduce GDP volatility for various emerging market economies. Aguiar and Gopinath (2005) show that for emerging market economies a productivity process that allows to fit the data should contain both a permanent and a transitory component, a conclusion contested by Garcia-Cicco, Pancrazi and Uribe (2006). Kydland and Zarazaga (2003) show that a TFP process with a persistence of ρ = 0.56 and a standard deviation of 1 (1−ρ) 2 can fit well Argentinian business cycle. Given the lack of consensus I have chosen a standard RBC parametrization for the productivity process. This is a conservative parametrization which allows to appreciate better the contribution of the borrowing constraint to the model dynamic. It is important to notice however that I have performed several sensitivity analysis on the shock processes and the that the main quantitative results remained unaffected. The set of optimality conditions of the optimal plan can be described as follows:
where E t denotes the mathematical expectations operator, conditional on information available at time t, Ψ t is the vector of endogenous non-predetermined variables, and 
Equation (20) and (21) describe the policy function and the transition function respectively. I compute a second order expansion of the functions g(X t , ξ) and h(X t , ξ) around the deterministic steady-state.
Quantitative Properties of the Model
We now turn to the analysis of the quantitative properties of the model with two purposes in mind.
First, I aim to show that the model is compatible with the main stylized facts exposed in section 2. Secondly, I use the model to evaluate the welfare effects of increasing financial liberalization.
Dynamic Responses to Shocks
Before analyzing the business cycle properties of the model it is instructive to illustrate the dynamic responses of selected variables to various shocks. Figure (1) shows impulse responses of selected variables to a 1% increase in productivity. An increase in aggregate productivity increases output and wage wealth which in turn induces an increase in consumption of both, durable and non-durable goods. The increase in the demand of durable goods induces an increase in the price of durable which in turn raises the future value of collateral. Finally, the increase in the value of collateral relaxes the borrowing limit therefore increasing the availability of loans and further raising the demand for durable and non-durable goods. As a consequence of the increase in the availability of foreign lending the current account becomes negative and terms of trade depreciate. It is worth noticing that all variables show hump-shaped dynamics; this is due to the persistence introduced by the cost of adjusting durable investment. An increase in government expenditure crowds out the demand for durable and non-durable consumption. The price of the durables falls and consequently the value of collateral decreases. This tightens the borrowing limit and reduces the availability of foreign lending.
Consumption Volatility and Financial Openness
Figure (4) shows changes in the volatility of consumption with respect to changes in the tightness of foreign lending described by the parameter Ω. The model has been solved under both productivity and foreign demand shocks, as they are considered the main source of fluctuations in emerging market economies. I find that consumption volatility is monotonically increasing with respect to the degree of financial openness. This is so since an increase in the parameter Ω has a twofold effect. First, there is a wealth effect due to which an increase in Ω makes the borrowing limit less tight therefore increasing the availability of foreign lending for every size of the shock. The increase in the availability of foreign lending allows for a bigger increase in the demand for both durable and non-durable goods. Secondly, as it stands clear from equation (8) when an additional unit of collateral becomes available the shadow value of relaxing the liability constraint, Z t+1 Ωλ t is higher the bigger is the size of Ω. This is a distortion effect which tends to decrease the current value of durable goods relative to that of non-durable goods and induces agents to substitute durable investment with consumption. We observe indeed that while the sensitivity of non-durable consumption in response to shocks increases when Ω increases, the contrary is true for the demand in durable goods.
To check robustness I also study the effects of trade openness (as measured by the ratio of exports over GDP α) on consumption volatility and find little effect 7 
Welfare Implications
The critical feature of the analysis so far conducted consists in evaluating the impact of capital flow liberalization on household's welfare. We have shown previously that an increase in financial openness induces an increase in macroeconomic volatility, hence we are now interested in assessing its impact on welfare. To fully account for the effects of the increased volatility on welfare I solved the model using second order approximations 8 which allow to account for the effects of stochastic volatility both on first and second moments of the variables in the model 9 .
The welfare metric employed is given by the conditional expectation of the second order Taylor expansion of agents' utility:
Figure (5) we observe that higher values of γ by reducing the volatility of durables tend to raise welfare. 9 Since in a first order approximation of the model's solution the expected value of a variable coincides with its non-stochastic steady state, the effects of volatility on the variables' mean values is by construction neglected. Hence we can fully appreciate the effects of volatility on welfare only by resorting to a higher order approximation of the policy functions. 
